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Sesame oil and method for the production of the same 
Technical Field 

5 The present invention relates refined sesame oil comprising 
a lot of sesamins and showing no bitterness, and to a method 
for the production of sesame oil from sesame seeds having a 
high content of lignans such as sesamin and siesamolin wherein 
the occurrence of bitterness is suppressed during milling and 
10 refining steps. 

Background Art 

It is known that sesamin contained in sesame seeds, sesame 
15 protein and sesame oil has various properties such as 
cholesterol-lowering, antihypertensive, ant i -oxidizing, 
liver-protective, and fat metabolism-controlling properties 
(Non Patent Document 1) . 

20 The method for the extraction or refining of sesamin and 
episesamin having no taste or odor, and for their application 
to foods and drinks ( Patent Document l)is known. However, the 
above method should have problems in cost and processes since 
the refining and extraction of sesamin and episesamin are 

25 required. Furthermore, stability, production properties and 
taste shall be necessarily examined with respect to each of 
the foods or drinks as the above substances will need to be 
added to them. 

30 On the other hand, an invention is known, which relates to an 
agent for lowering body fat comprising dioxabicyclo [3.3.0] 
octane derivatives including sesamin as an effective ingredient 
(Patent Document 2) . The invention also comprises a synthesis 
method in addition to extraction and purification of the above 

35 compounds. The invention further comprises a highly refined 
agent having the effective ingredient of 99.5%. In such case. 
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however, more serious problems shall occur in cost and processes 
as well as in their addition to the foods. 

A method for extracting sesame lignans with a high purity and 
5 yield under a supercritical condition is also published (Patent 
Document 3) . 

Patent Document 1: Japanese Patent Application Publication 
Hei03 (1991) -538 66 

10 

Patent Document 2: Japanese Patent Application Publication 
2000-309533 

Patent Document 3: Japanese Patent Application Publication 
15 2000-159787 

Non Patent Document 1 : Yoshiko Toyoda : Japan Food Science p . 41-4 5, 
2000-1 

20 Generally, sesame oil is classified into parched sesame oil 
prepared by parching followed by milling by means of pressing 
(squeezing) and/or extraction, and refined (purified) sesame 
oil preparedbymilling f ollowedby refining like usual vegetable 
oil. Parched sesame oil is utilized to actively give sesame 

25 taste or flavor mainly to Chinese and Japanese dishes . As sesame 
oil contains a very small amount of lignans, it is advisable 
to take sesame oil in the form of the refined one that is more 
suitable for general purposes rather than of parched one for 
the purpose of actively ingesting the lignans. 

30 

Disclosure of the Invention 

There has been no refined sesame oil commercially available, 
which is industrially produced by milling followed by refining 
35 from sesame seeds having a high lignan content. Most of the 
refined sesame oil commercially available now contain lignans 
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such as sesamin and sesamolin in a total amount of at most about 
0.9% by weight. 

The present inventors found sesame seeds having a high lignan 
5 content and tried to provide refined sesame oil comprising a 
lot of lignans having the above-mentioned excellent 
physiological properties. However, it has been revealed that 
if sesame oil was refined from the above kind of sesame seeds 

va"rious "problems wb be cauise'd/ 
10 including the occurrence of bitterness in the sesame oil thus 
obtained. 

The present inventors has studied hard to solve the above 
problems and finally found that the bitterness can be 

15 substantially removed by reducing a particular component 
contained in the refined sesame oil . Specifically, the present 
inventors have solved the above problem of bitterness by reducing 
a content of sesaminol that has been formed from sesamolin 
contained as one of the lignans via transfer reaction in the 

20 bleaching step during the production processes of the refined 
sesame oil, and . completed the present invention. 

Thus, the present invention relates to refined sesame oil having 
a sesamin content of 1% by weight or more, preferably of from 

25 1 to 3% by weight and showing no bitterness . The phrase ^^ref ined 
sesame oil showing no bitterness" in the present specification 
means refined sesame oil that is evaluated as showing ^^no" or 
'^substantially no" in a sensory test described in the example 
of the present specification, i.e. the above phrase means that 

30 bitterness has been substantially removed from the refined 
sesame oil. More specifically, a semaminol content in the 
refined sesame oil is 0.2% by weight or less, preferably 0.15% 
by weight or less, more preferably 0.1% by weight or less. As 
mentioned early in the present specification, the term ^^ref ined 

35 sesame oil" is used in comparison with the term "parched sesame 
oil", and it means the sesame oil refined without passing through 
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a parching step. Accordingly, degree of refining of the sesame 
oil (any content of impurities in the sesame oil) does not matter 
in the present invention. 

5 The present invention further relates to a method for the 
production of refined sesame oil, that is, the method comprising 
any one of the following step: (1) using active carbon as an 
absorbent in a bleaching step; (2) controlling a bleaching 
temperature in a range of from 5 °C to 70 °C in a bleaching 

10 step with the use of activated clay as an absorbent; or (3) 
controlling a bleaching temperature in a range of from 5 °C 
to 70 °C in a bleaching step with the use of activated clay 
of from 0.1 to 3% by weight as an absorbent. The method for 
the production of the present sesame oil of the present invention, 

15 however, is not limited to the above methods. 

The ^^lignans" means in this specification sesamin, episesamin, 
sesamolin and sesaminol. The ^^sesamins'' comprises sesamin and 
episesamin that will be generated from sesamin by isomerization 

20 reaction in the refining steps, mainly in the bleaching step. 
The sesaminol, a component that is formed from sesamolin via 
transfer reaction in the bleaching step, comprises sesaminol 
and episesaminol . The sesaminol will show a peak at 10-12 min 
in an analysis with a high performance liquid chromatography 

25 of the lignans (column: 5C18-ARII (4.6 mm x 20 mm, Nakarai Tesk 
Ltd.), mobile phase :methanol/water=7/3, f low rate : 0 . 8 mL/min, 
detection :UV 290nm) . 

Since the refined sesame oil according to the present invention 
30 comprises a lot of the lignans that have various excellent 
physiological properties and has been deprived of sesaminol 
that will cause bitterness, it may be used in various kinds 
of food cooking and added into various kinds of foods. 

35 According to the present invention, general-purpose refined 
sesame oil suitable for cooking and showing no bitterness may 



4 



PCT/JP2005/000008 

be producedby substantially removing bitterness from the sesame 
seeds having a high lignan content. 

Best Mode for Carrying Out the Invention 

5 

The refined sesame oil according to the present invention is 
preferably produced from the sesame seeds having a high lignan 
content. The ^^seeds having a high lignan content" are natural 
ones that comprise sesamin of 1% by weight or more, for example, 

10 from 1 to 3% by weight, as minor constituent in oil obtained 
after milling by means of pressing, extraction with solvent 
such as hexane, diethyl ether, acetone, and alcohols such as 
methanol and ethanol, etc. As one example of said seeds having 
a high lignan content may be listed '^Sesanum Indicum" that was 

15 used in the example in the present specification. 

Refined sesame oil commercially available comprises sesamins 
of about 360-600mg/100g, and sesaminol of from a trace amount 
to 70mg/100g. 

20 

The refined sesame oil may be usually produced by several steps 
such as milling (pressing or squeezing and/or extraction) , 
degumming, alkali refining (phosphoric acid) , bleaching, 
dewaxing and deodorizing. According to the method of the 

25 present invention, the bitterness can be substantially removed 
from the refined sesame oil by reducing the content of sesaminol 
that has been formed from sesamolin that is relatively rich 
in the seeds having a high lignan content via transfer reaction 
in one of the following bleaching steps : ( 1 ) using active carbon, 

30 for example, of 0.1 to 3.0% by weight as an absorbent; (2) 
controlling a bleaching temperature in a range of from 5 °C 
to 70 ""C, preferably of from 40 °C to 70 °C, more preferably 
of from 60 °C to 70 °C in a bleaching step with the use of activated 
clay as an absorbent ; or (3) controlling a bleaching temperature 

35 in a range of from 5 to 70 ®C in a bleaching step with the 
use of activated clay of from 0.1 to 3% by weight, preferably 
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of from 0-5 to 1.0% by weight active as an absorbent. 

There in no limitation in conditions in the bleaching step other 
than those defined above, for example, bleaching time and 
5 temperature in the above case (1) , an amount of the active earth 
in the above case (2) . Other conditions that are not 
specifically limited in the present methods may be optionally 
controlled in a usual range known for those skilled in the art. 
The active carbon and activated clay used in the present 
10 invention are known for those skilled in the art, and there 
is no limitation with respect to their kind, the one used in 
the example in the present specification being preferable. 

Steps other than the bleaching may be carried out in accordance 
15 with a usual method known for those skilled in the art. 

The composition and content of the lignans were analyzed 
according to the following high performance liquid 
chromatography method. 

20 

A sample prepared by dissolving sesame oil (200mg) into 
chloroform (lOmL) was subjected to a high performance liquid 
chromatography using column: 5C1 8 -ARII (4.6mm x 20 mm, Nakarai 
Tesk Ltd.), mobile phase :methanol/water=7/3, flow rate: 0.8 
25 mL/min, elution time:30min, detection:UV 2 90nm) . 

Sensory evaluation was done as follows - 

Number of panelists: n=3; Evaluation method: direct tonguing 
of oil; Evaluation items of the presence of bitterness: Yes, 
30 No, substantially No; Evaluation items of oil flavor: Good, 
Usual, or Bad. 

Heating evaluation was done by comparing smell of oil (500g) 
heated in a pan at 180 °C (Evaluation items: Good, Usual, or 
35 Bad) , and foaming of the oil was compared when butter bean was 
deep-fried in the oil. 
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The present invention will be further described by referring 
to the following examples, which shall not be construed to limit 
the scope of the present invention at all. The term ^^%" in 
5 the examples means by weight" unless stated otherwise. 

Example 1 

Production of sesame oil control 

10 

Fifty kg of sesame sees (Sesanum Indicum) was heated at 100 
followed by milling and extraction with hexane to get crude 
sesame oil. The crude sesame oil was then mixed with aqueous 
solution of caustic soda (20 Baume) in an amount enough to 

15 neutralize free fatty acids, stirred at 90°C for 5 min, 
centrifuged, and washed for alkali refining. The resulting 
oil was then dehydrated at 80°C under reduced pressure, mixed 
with 2% activated clay GSF (MIZUSAWA INDUSTRIAL CHEMICLAS, LTD.) 
and kept at the same temperature for 30 min under the reduced 

20 pressure. After removal of the activated clay by filtration, 
the oil was bleached, deodorized by steam-injection at 230 °C 
for 40 min (total amount of the injected steam: 2%) to give 
refined sesame oil, which was named a control product. The 
lignan composition of the control product was summarized in 

25 TABLE 1. 



[TABLE 1] 



Lignans 


Control Product (mg/lOOg Oil) 


Sesamin 


1085 


Episesamin 


919 


Sesamolin 


9 


Sesaminol 


255 



30 

Effect of sesaminol on bitterness 
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The effect of sesaminol on bitterness was examined by adding 
sesaminol to salad oil as follows. 

Various amounts of a high-purity sesaminol extracted from the 
5 control product were added to salad oil (commercial 
name: ''Ajinomoto Salad Oil" produced by AJINOMOTO CO., INC.) 
so as to change the sesaminol content in the salad oil. The 
sesaminol was extracted by adding ethanol three times as much 
as the refined sesame oil, keeping the mixture for 2 hours in 

10 dry ice acetone to concentrate ethanol layer. The resulting 
concentrate of lignans was subjected to a preparative high 
performance liquid chromatography to isolate sesaminol. 
High-purity lignans (50 mg) dissolved in tetrahydrof uran (10 
mL) was in j ected into the high performance liquid chromatography 

15 using column: 5C18-ARII (280 . 0mm x 250 mm, Nakarai Tesk Ltd. ) , 
mobile phase : tetrahydrof uran 100%, flow rate: 6,0 mL/min, 
elution time : 60 min, detection : UV 290nm) . The eluate obtained 
on the elution time of between 17 and 2 6 min was collected to 
give sesaminol with purity of 78%. 

20 

The results of analysis of sesaminol in the salad oil and sensory 
evaluation are summarized in TABLE 2. 

Sensory evaluation was done as follows. 
25 Number of panelists: n=3; Evaluation method: direct tonguing 
of oil; Evaluation items of bitterness : Strong, Yes, Remaining 
harsh taste, substantially No, or No. The results in TABLE 
2 show that the more the sesaminol content is , the more bitterness 
is felt. 

30 

[TABLE 2] 



Sesaminol Content 
(mg/lOOg salad oil) 


471 


207 


155 


104 


52 


Sensory 
Evaluation: 
Bitterness 


Strong 


Remaining harsh 
taste 


No 


No 


No 
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Example 2 

Reducing effect of various absorbents on bitterness 

5 

Instead of the absorbent used in the production of the control 
product were used the same amount (2%) of ^''activated clay V2R 
(MIZUSAWA INDUSTRIAL CHEMICLAS, LTD.)" (Comparative Example 
1), '"activated clay NV (MIZUSAWA INDUSTRIAL CHEMICLAS, LTD.)" 

10 (Comparative Example 2) , '"activated clay TONSIL (SKW East Asia 
Co.)" (Comparative Example 3), '"diatomaceous earth (SHOWA 
CHEMICAL INDUSTRY CO., LTD.)" that is a filtering auxiliary 
(Example 1) , ''active carbon (Nakarai Task Ltd. ) " (Example 2) , 
respectively. Other bleaching conditions such as bleaching 

15 time and deodorizing conditions were the same. The results 
of analysis and sensory evaluation of lignans are summarized 
in TABLE 3. 
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Example 2 
(active 
carbon) 


1281 


I 


o 
Ln 


1 


Good 


Good 


No 


Example 1 
(diatomaceous 
earth) 


2032 


rH 
V£> 


oo 


1 


Bad 
(hay-like 
smell) 


hay-like 
smell, 
remarkable 
foaming 


No 


Comparative 
Example 3 
(activated 
clay 
TONSIL 


1362 


O 


CNJ 

ro 


o 

CNJ 


Good 




Remaining 
harsh taste 


Comparative 
Example 2 
(activated 
clay NV) 


1136 


m 

CO 


ro 

rH 


ro 

CNJ 


Good 




Yes 


Comparative 
Example 1 
(activated 
clay V2R) 


1056 


cn 

CO 


t— 1 


LO 

ro 

CM 


Good 


1 


Yes 


Control 
activated 
clay 
GSF 


1085 






in 
uo 

CNJ 


Good 


Good 


Yes 


Absorbent 
/Content 
(mg/lOOg 
OIL) 


Sesamin 


Episesamin 


Sesamolin 


Sesaminol 


Sensory 
Evaluation: 
Oil Flavor 


Heating 
Evaluation: 
smell & 
foaming 


Sensory 
Evaluation: 
Bitterness 
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The results of TABLE 3 demonstrate that while Example 2 using 
the active carbon showed a small sesaminol content and no 
bitterness. Control, comparative Example 1, Comparative 
Example 2 and Comparative Example 3 showed a relatively large 
5 sesaminol content and bitterness • It is also clear that Example 
1 using the filtering auxiliary, diatomaceous earth, showed 
no bitterness, but had problems with respect to flavor as 
general-purpose cooking oil and foaming in deep-frying so that 
it would require further treatments for strengthening of 
10 refining and the like. 

Examples 3 and 4 

Reducing effect of the same absorbent at various bleaching 
15 temperatures on bitterness 

Next, sesame oil was bleached at 60 °C (Example 3) and at 40 °C 
(Example 4) while the other conditions such as bleaching time 
were the same as in the production of the control product. The 
20 results of analysis and sensory evaluation of lignans are 
summarized in TABLE 4. 



[TABLE 4] 



Bleaching condition 
/Content 
(mg/lOOg OIL) 


Control 
80 ^'C 


Example 3 
60 °C 


Example 4 
40 °C 


Sesamin 


1085 


1663 


1893 


Episesamin 


919 


425 


56 


Sesamolin 


9 


57 


349 


Sesaminol 


255 


146 


43 


Sensory Evaluation : 
Oil Flavor 


Good 


Good 


Usual 


Sensory Evaluation: 
Bitterness 


Yes 


No 


No 



25 

The results of TABLE 4 demonstrate that the control product 
bleached at a high temperature had bitterness, but the products 
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in Examples 3 and 4 had a small amount of sesaminol and showed 
no bitterness or no problem with respect to flavor as 
general-purpose cooking oil. 

5 Examples 5-8 

Reducing effect at various bleaching temperatures on bitterness 

The bleaching conditions were changed as follows: Example 5 
10 (absorbent: activated clay GSF (MI ZUSAWA INDUSTRIAL CHEMICLAS, 
LTD.) additive ratio: 0.5%, bleaching temperature : 60 °C) , 
Example 6 (absorbent: activated clay GSF (MIZUSAWA INDUSTRIAL 
CHEMICLAS, LTD.), additive ratio:1.0%, bleaching 
temperature: 60°C) , Example 7 (absorbent: activated clay NV 
15 (MIZUSAWA INDUSTRIAL CHEMICLAS, LTD.), additive ratio:0.5%, 
bleaching temperature : 80 °C) , and Example 8 (absorbent: 
activated clay TONSIL ( SKW East Asia Co .) , additive ratio : 0 . 5% , 
bleaching temperature : 80 °C) . The other bleaching and 
deodorizing conditions were the same as in the production of 
20 the control product. The results of analysis and sensory 
evaluation of lignans are summarized in TABLE 5. 



[TABLE 5] 



Bleaching 
condition 
/Content 
(mg/lOOg OIL) 


Example 5 
GSF 
0.5%, 60 ""C 


Example 6 
GSF 
1.0%, 60 "^C 


Example 7 
NV 

0.5%, 80 °C 


Example 8 

TONSIL 
0.5%, 80 "^C 


Sesamin 


2021 


1869 


1849 


1778 


Episesamin 


116 


168 


258 


280 


Sesamolin 


589 


366 


377 


371 


Sesaminol 


17 


52 


65 


64 


Sensory 
Evaluation : 
Oil Flavor 


Good 


Good 


Good 


Good 


Sensory 
Evaluation: 
Bitterness 


No 


No 


No 


No 



25 
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The results of TABLE 5 demonstrate that the sesaminol content 
could be reduced and no bitterness could be generated by 
decreasing the additive ratio of activated clay, and/or by 
lowering the bleaching temperature. 

5 

Example 9 

Evaluation of cooking with refined sesame oil comprising a lot 
of lignans 

10 

Stir-fried (frit) of bean sprouts, salad dressing and Japanese 
deep-fried food (^^Tempura") prepared using salad oil for 
household use (commercial name : ^^Aj inomoto Salad Oil" produced 
by AJINOMOTO CO., INC.) and the refined sesame oil comprising 
15 a lot of lignans produced in the Example (absorbent: activated 
clay GSF (MIZUSAWA INDUSTRIAL CHEMICLAS, LTD) , additive 
ratio:2%, bleaching temperature: 60°C, bleaching time: 30 min) 
were subjected to the sensory evaluation. 

20 Sensory evaluation was done as follows (Number of panelists: 
n=ll) : 

Score in each evaluation: +2 for ^^very strong" and ^^very good"; 
+ 1 for ""strong" and ""good"; 0 for ""usual"; -1 for ""weak" and 
25 ""bad"; and -2 for ""very weak" and ""very bad"; and overall 
evaluation : 10 point-rating . 

Cooking of the stir-fried bean sprouts 

30 Bean sprouts (250 g) were stir-fried for 3 min on a frying pan 
high-heated and greased with the above salad oil or the refined 
sesame oil (12. 5g). The cooked stir-fried bean sprouts was 
dished up on each plate and subjected to the sensory evaluation. 
The results of the sensory evaluation are summarized in TABLE 

35 6, which demonstrate that the food cooked with the refined sesame 
oil comprising a lot of lignans got the same overall evaluation 
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as that with the salad oil for household use and better evaluation 
in aroma and flavor. 

[TABLE 6] 



Evaluation 


Salad oil 


T-test 


Refined sesame oil 


Item 






comprising a lot of 
lignans 


Strength of 


-0.09 




0.18 


oil aroma 








Goodness of 


0,18 




0.55 


oil aroma 








Strength of 


-0.09 


7 


0.09 


oil flavor 








Goodness of 


0.09 


7 


0.55 


oil flavor 








Strength of 


-0.09 


7 


0.36 


body taste 








Overall 


5.00 




5.27 


Evaluation 









**:p<0.01^ *:p<0.05, ?:p<0.3 



Preparation of salad dressing 

10 Thin slices of cucumber were seasoned with the mixture of 
oil/vinegar/salt/pepper ( 30/10/2/0 . 5 ) and subjected to the 
sensory evaluation. The results of the sensory evaluation are 
summarized in TABLE 7, which demonstrate that the food cooked 
with the refined sesame oil comprising a lot of lignans got 

15 the same overall evaluation as that with the salad oil for 
household use and better evaluation in oil aroma, flavor and 
aftertaste . 

[TABLE 7] 



Evaluation 
Item 


Salad oil 


T-test 


Refined sesame oil 
comprising a lot of 
lignans 


Strength of 

oil aroma 


0.18 




0.36 


Goodness of 


0.36 


7 


0.09 
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oil aroma 








Strength of 
oil flavor 


0.18 




0. 82 


Goodness of 
oil flavor 


0.36 




0,27 


Strength of 
aftertaste 


0.09 




0.55 


Overall 
Evaluation 


5.27 




5.00 



* * : p<0 . 01 , * : p<0 . 05 , ? : p<0 . 3 



Cooking of Japanese deep-fried food (^^Tempura^^) 

5 Butter beans were dipped into deep-fry batter made of one egg, 
one cup-volume of wheat flour, 3/4 cup-volume of water and 
deep-fried at 180 °C for one min. Each piece of Tempura was 
dished up on a plate and subjected to the sensory evaluation. 
The results of the sensory evaluation are summarized in TABLE 
10 8 , which demonstrate that the food cooked with the refined sesame 
oil comprising a lot of lignans got the same overall evaluation 
as that with the salad oil for household use and better evaluation 
in oil aroma. 

15 [TABLE 8] 



Evaluation 
Item 


Salad oil 


T-test 


Refined sesame oil 
comprising a lot of 
lignans 


Strength of 
oil aroma 


0.00 




-0.38 


Goodness of 
oil aroma 


0.00 


7 


0.38 


Strength of 
oil flavor 


0.00 




-0.13 


Goodness of 

oil flavor 


0.00 




0.00 


Texture of 
Tempura 


0.00 




-0.13 


Overall 
Evaluation 


5.00 




4.75 



**:p<0.01, *:p<0.05, ?:p<0.3 
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